The effect of early transition of the digestive system to exogenous nutrition was examined in three experiments with growing birds. A nutrient mixture (0.5 ml) of glucose, starch and oil (1 : 1 :05, by vol) was orally administered immediately after hatch to turkey poults (Meleagris gallopavo) having immediate or delayed access to feed (Expt 1). Increasing amounts (0, 0.25 and 0.5 ml) of this mixture were administered immediately after hatch to turkey poults (Expt 2), or to broiler chicks (Callus domesticus; Expt 3). The relative weights of the gastrointestinal tract (GIT) and its ingesta content, and the amylolytic capability of the pancreas were examined during the immediate post-hatch period (to 30 h). Oral administration of nutrients immediately after hatching only slightly influenced the growth of the pancreas and its amylolytic activity, but significantly increased GIT weight in both species, in a dosedependent manner. It is suggested that early post-hatching exposure of the digestive system by the forced administration of nutrient mixture induces anatomical and metabolic changes in the digestive system slightly earlier than in birds with late access to feed. This increases GIT content and plasma glucose levels, resulting in enhanced feed consumption and growth promotion.
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Y. PINCHASOV MATERIALS A N D METHODS
Preliminary study
Ninety broiler chicks of the Arbor Acres strain, obtained from a commercial hatchery, were divided into five treatment groups of fifteen birds each, and administered 0.5 ml aqueous solution (50: 100, w/v) of (a) starch and (b) casein or (c) soya-bean oil (0.2 ml) as previously described . A positive control group ( d ) was administered 0.5 ml water while a non-intubated group (e) was used as a negative control. The birds were placed in battery cages and provided ad lib. with commercial starter broiler diet. Body weights were monitored for the first week.
Expt I Fifty turkey poults of the Nicholas strain, obtained from a commercial hatchery (no longer than 6 h out of their shells), were wing-banded, weighed and randomly divided into two administered groups. A nutrient mixture was prepared using aqueous mixtures (50: 100, w/v) of glucose and starch (Merck, Darmstadt, Germany) with soya-bean oil (1 : 1 : 05, by vol), using soya-bean lecithin (50 mg/ml) as an emulsifying agent. Based on the results of a preliminary study , half the birds were administered 0.5 ml of the continuously stirred nutrient mixture and intubated into the crop via a repeating pipette, while the remainder were not. Each group was then immediately divided into two subgroups, one of which was provided with immediate access to feed and water while the other was deprived of feed and water for 24 h. The poults were brooded in battery cages in groups of three birds per cage, under continuous artificial lighting. A commercial starter turkey diet was provided ad lib. and feed intake and body weight were monitored.
Necropsy was carried out on six to eight birds per group sampled at hatch (between 0 and 6 h after hatching) and in the four experimental groups 24 h thereafter (two administered groups, with or without access to feed). Blood was collected from the heart with a heparinized syringe. The blood was kept cool (W") and centrifuged (1500g, 10 min), and the plasma was collected and kept at -20" until chemical analysis. Then the birds were killed by cervical dislocation, the abdominal cavity was opened and the residual yolk sac, liver and pancreas were removed, weighed and kept frozen (-20") . The GIT was separated into the following segments : crops, ventriculus, upper (duodenum) and lower Qejunum + ileum) small intestine (SI) and caecum. These segments were weighed with and without their contents.
Expt 2 Fifty turkey poults of the Nicholas strain, obtained from a commercial hatchery, were wing-banded, weighed and randomly divided into three administered groups. The poults were intubated immediately after hatching (no longer than 6 h after hatching) with 0, 0.25 or 0-5 ml of the nutrient mixture described above. They were then transferred into battery cages, brooded in groups of three birds/cage and provided ad lib. with a commercial starter turkey diet. Necropsy was carried out on five to six birds per group, sampled at hatch (0-6 h) and 24 h thereafter (three doses). Blood was collected as described above, and the birds were killed by cervical dislocation. The abdominal cavity was opened and the residual yolk sac and pancreas were removed, weighed and kept frozen (-20") . The crop, duodenum and caecum were removed and weighed with and without ingesta.
Expt 3
Fifty broiler chicks of the Arbor Acres strain, obtained from a commercial hatchery, were treated and administered as in Expt 2. In this experiment necropsy was carried out on six to eight birds per group (three doses). 
Chemical analysis
Plasma glucose levels were determined by the glucose oxidase (EC 1 . Bernfeld's (1955) procedure, as previously described (Pinchasov & Noy, 1994) . One unit (U) of amylase activity was defined as that hydrolysing 1 mg starch in 3 min at 37".
Statistical analysis
Analysis of variance was carried out on data using the General Linear Models (GLM) procedure of base SAS@ software (SAS Institute, 1985) . A non-randomized block model design was used, where nutrient administration and holding time in Expt 1, and dose in Expts 2 and 3, were assigned the main effects. Duncan's multiple range test was used to compare differences between means of the immediate v. the pooled 24-30 h post-hatch birds.
RESULTS
Preliminary study
A single post-hatch administration of nutrients influenced body weight during the immediate post-hatch period of broiler chicks ( Table 1) . At 5 d of age, significant differences were noted between the starch v. the casein-or oil-administered groups, but not v. controls. No significant differences in body weight were noted between the water-and non-administered controls.
Expt 1 A single administration of the nutrient mixture did not influence body-weight gain during the 30 h period post-hatch (Table 2) . However, birds with immediate access to feed and water from both administered and non-administered groups lost significantly less weight than those with delayed access. No significant differences in feed intake were noted between the nutrient-administered and non-administered groups. Birds deprived of feed during the first 24 h after hatching consumed significantly more feed on day 2 than their immediatefed counterparts. However, their overall consumption to 2 d of age was lower than that of the latter ( Table 2) . GIT relative weight and contents (g/kg body weight (BW)) increased significantly 24-30 h post-hatch in all segments (Table 3) . Birds with immediate access to feed and water had significantly higher GIT and content weights in most segments (except the crop), as compared with those held without food for the first 24 h. A single oral administration of the nutrient mixture immediately after hatch did not influence the latter variables, except for a slight but significant increase in the contents of the SI and caecum.
Irrespective of access to feed and water, the relative weight of the liver increased significantly 24 h after hatching, to a greater extent in the nutrient-administered birds (P < 0063) compared with the immediate post-hatch birds ( Table 3 ). An opposite trend was observed for the residual yolk sac, such that its relative weight fell by 40-50% 24 h after hatching, to a greater extent in poults with immediate access to feed and water ( P < 0.083). Whereas the relative weight of the pancreas increased significantly 24 h after hatching, more in the nutrient-administered poults (P < 0.086), the specific activity of pancreatic aamylase decreased considerably. Lower amylase activity (U or U/kg BW) was observed in poults with immediate access to feed and water compared with those held without food, and this effect was more pronounced in the nutrient-administered poults (A x H interaction effect, P < 0.007, Table 3 ).
Expt 2
The effect of a forced oral administration of various doses on post-hatch poults was examined for 30 h. The weights of the analysed GIT segments (crop, duodenum and caecum) with their respective contents increased significantly 24 h after hatching, and that $ The birds were administered a mixture of glucose, starch and oil (1 : 1 :0.5 by vol.).
of the yolk sac decreased compared with the immediate post-hatch birds (Table 4) . Whereas the relative weight of the pancreas increased significantly 24 h after hatching, approximately twofold, no significant differences were noted in the specific activity of pancreatic aamylase. However, in the duodenal ingesta a marked decrease in the activity of a-amylase was observed. A single administration of various doses of the mixture generally influenced GIT contents during the post-hatch period (Table 4 ). Higher amounts of administered nutrients increased crop (P < 0.022), duodenum (P < 0.011) and caecum (P < 0.079) weights in a dose-dependent manner. Plasma glucose levels increased slightly (P < 0.05) with increasing levels of administered nutrients. No significant effects were noted in the residual yolk weight, pancreas weight or pancreatic amylolytic activity, with increased levels of administered nutrients (Table 4) .
Expt 3 The relative weights of GIT segments increased significantly in 24-30 h post-hatch chicks compared with the immediate post-hatch ones (Table 5 ). The weight of the yolk sac and aamylase activity in the duodenal ingesta decreased compared with the immediate (i.e. 0-6 h) post-hatch birds.
Administration of increasing amounts of nutrient mixture significantly increased the weights of the fore GIT (crop and duodenum) in a dose-dependent manner, but not of the caecum (Table 5 ). The activity of a-amylase in the pancreas but not in the duodenal ingesta, increased significantly with nutrient administration. Blood plasma glucose was not affected by the administered nutrients.
DISCUSSION
Results of the preliminary study indicated that the water-administered group did not differ significantly from the non-administered group (Table 1) . Furthermore, the effect of a single post-hatch administration of nutrients on subsequent early performance was studied in a previous study (Noy . Because one of the experimental groups was intubated with oil, the control group was assigned as non-intubated rather than waterintubated controls. We were consistent to that manner in the present study, and a similar non-intubated control was used here. Post-natal development of the GIT was examined in domestic birds during the 30 h period after hatching. Results of the present study demonstrate progressive changes in GIT development during this post-hatch period (Tables 3-5) . Two variables, the content of the GIT and the amylolytic capability of the pancreas, were chosen to examine whether forced oral administration of nutrients immediately after hatching induces anatomical and metabolic changes in the digestive system earlier than in birds with late access to feed. Whereas the growth of the pancreas and its amylolytic activity were only slightly influenced (Table 3) , that of the GIT was markedly changed (Tables 4 and 5 ). Despite the rapid growth of the pancreas, the activity of a-amylase in the pancreas (U/g) (Table 3) and that in the duodenal ingesta (U/g dry matter) (Tables 4 and 5) decreased significantly by day 2, irrespective of the various treatments, compared with post-hatch birds. A similar pattern has been reported for pancreatic dipeptidases in chicks (Tarvid, 1992) , and pancreatic aamylase (Pinchasov & Noy, 1994) and intestinal disaccharidases (Sell et al. 1991) in poults. The marked decrease in the activities of these digestive enzymes at the beginning of the post-natal period reconfirms the slightly limited amylolytic capability of the newly hatched broiler chicks and turkey poults. The slightly but significantly lower amylase activities (in U or U/kg BW) observed in the nutrient-administered poults, more pronounced in those having immediate access to feed ( Table 3 ), indicate that the secretion of amylase immediately after hatching is only slightly dependent on the presence of feed in the lumen, in accordance with findings for other pancreatic digestive enzymes in chicks (Tarvid, 1992) .
Forced oral administration of nutrients into the crop immediately after hatching has been shown to promote subsequent growth in birds (Kienholz & Ackerman, 1970; Waldroup et al. 1974; Phelps et al. 1987; Moran, 1990; Pinchasov & Noy, 1992) . Phelps et al. (1987) speculated that oral intubation stimulates mechano-and/or chemoreceptors in the GIT, resulting in enhanced consumption, whereas an alteration in glucogenic metabolism was proposed by . In agreement with , the results of the present study show that GIT weight and its contents increase in both species, in a dose-dependent manner, with nutrient administration (Tables 4 and 5) . It may be suggested that post-hatching exposure of the digestive system by the forced administration of a nutrient mixture induces anatomical and metabolic changes in the digestive system slightly earlier than in birds with late access to feed. This increases GIT content and plasma glucose levels (Table 4) , resulting in enhanced feed consumption and growth promotion (Noy & Pinchasov, 1994) .
The rapid transition from embryonic nutrition to exogenous, dietary-based neonatal nutrition is characterized by a transition from yolk lipid as energy source to dietary carbohydrate, and has been reported to alter glucogenic metabolism (Moran, 1990; Warriss et al. 1992) . It should be noted that the relative weight of the residual yolk sac decreased by 40 to 50%, 24-30 h after hatching, irrespective of the presence of feed (Tables 3 and 5) . A similar pattern of depletion has been reported in other studies (Daly & Peterson, 1990; Nitsan et al. 1991; Chamblee et al. 1992; Murakami et al. 1992) , indicating the yolk's crucial role in complementing early energy needs for rapid posthatch growth. The liver, in contrast, increased its relative weight during that period (Table  3) , due to the massive transport of lipids from the residual yolk sac (Noble & Cocchi, 1990) .
